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CLAIMS 

Please replace the claims with the following: 

1 . (Currently Amended) A percussion drill bit for drilling into a subterranean earth 
formation, the drill bit having a central longitudinal axis and being operable by applying 
repetitive axial percussive impacts on the drill bit in a direction having a component along the 
axis and by applying rotary motion about the axis relative to the earth formation, the drill bit 
comprising: 

one or more axial cutters for predominantly axially cutting the subterranean earth 
formation in response to the axial percussive impacts; 

one or more shear cutters for predominantly shear cutting the subterranean earth 
formation in response to the rotary motion; whereby 

wherein there is a first shear cutter of the one or more shear cutters, v ^ u>r N 
§ iid j daLa nd .said shear cutters., wherein whefekv-one or more 

of the axial cutters are arranged with respect to at least the first shear cutter to engage w#v 
the subterranean earth formation earlier during a percussive impact than at least the first shear 
cutter. 

2. (Previously presented) The percussion drill bit of claim 1 , wherein the one or more axial 
cutters are arranged with respect to the first shear cutter to penetrate on average deeper into 
the earth formation than the first shear cutter in each percussive movement. 

3. (Currently Amended) A gercussjo.n^ 

* »T about the axis relative to the earth formation, the drill bit 

comprising: 

v ^ N o ^ ■> o - v ^ . - . v . \ SN N * N \\ i earth 

fla§.OL.more shear cuUmsIq 
i;.;;j.:.y:.;.;l.:;LL;;;y.;:'^ 



more ofjhe axjai cytiscs 
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- x ; ; wherein the first shear cutter is arranged in a first 
annular track about the central axis, the first annular track having a radial width corresponding 
to the radial width of the first shear cutter, whereby the one or more axial cutters are arranged 
in the first annular track. 

4. (Currently Amended) Aj)gfpj^SjOtidOIU - - ^ 

- ^' iJMdriii .bit haylnflo op- v * p-\.\-"^ JP 1 
leMitjye axial percussive impacts on the driil bit in , , 
n -d by applying ror a lotion about the axis relative to the earth formation, drill bit 
ppiilQiiSlra. 

one or more ax ial cutters for predominantly axiaiiy cutting the sub let .v-r oor .. P: 
, : • ^ 0 ior predominantly shear cuU: ; " " $ 



^lier;„and 

1 te-^r-Gw&s^Gn-GlfiU-M-Q^-Gteim^r wherein the one or more axial cutters and the first 
shear cutter each have an impact point, defined as the part of the cutter that serves to firstly 
engage with the earth formation on an axial percussive impact, whereby at least the impact 
point of the first shear cutter is recessed by an amount of r in respect of the impact points of 
the one or more axial cutters. 

5. (Previously presented) The percussion drill bit of claim 3, wherein there is a second shear 
cutter arranged in a second annular track about the central axis, the second annular track 
having a radial width corresponding to the radial width of the second shear cutter, whereby one 
or more axial cutters are arranged in the second annular track, whereby the impact point of the 
second shear cutter is recessed in respect of the impact points of the one or more axial cutters 
in the second annular track by an amount larger than r. 
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6. (Original) The percussion drill bit of claim 5, whereby the second annular track is radially 
further outward with respect to the central axis than the first annular track. 

7. (Previously presented) The percussion drill bit of claim 4, wherein r> 0.25 mm. 

8. (Currently Amended) The percussion drill bit of claim 1 , wherein the axial cutters have 
dome shaped or essentially hemispherical shaped cutting surfaces. 

9. (Currently Amended) 

* : otjorUhe driii bit having a central longitudinal axis and being Q^mbjebvaBBlylQa 
:";x^;y e axial p ercussive impacts on the drill bit m a direction having a component along the 
% by applying rotary motion r ho= :• ■-.= - = ^\v, . v \ ~\ \ ' ^ 

one or.moie.a xiai cMers. fQr.gred^ ea t' 

! ' ' ! ^^^^''IJn iespo.ns.e.to th 

OHfLQL?X!Q.^ ^ ean ea,\h 

iormafonjnjesDonseJ ; oJheio 

v ^ \^ \nean earti )rmation ea ?r di ig a perc ssive n )act r s an at least the ' ^- ; 

T^e-^er-ee sG i on dril l b i t o f o l atm 1 , wherein the shear cutters have a rake surface facing 
the flow channel associated with it at a back-rake angle of less than 90° wherein the back-rake 
angle is defined as the angle between the projection of a line perpendicular to said rake 
surface on a plane defined by said central longitudinal axis of the drill bit and the tangential 
direction of rotary motion, and a plane perpendicular to said longitudinal axis. 

1 0. (Previously presented) The percussion drill bit of claim 1 , wherein one or more of the 
shear cutters is provided with a pre-cut flat impact surface essentially parallel to the plane 
perpendicular to the central longitudinal axis. 



11. (Currently Amended) A.c\ 
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•".rrr ;r.r: r;- : .; ; -:;-;,-- ;;e as r -v. ■■ .• o ; rr".:.i;i : 
one or more, o' v> 1 
I ^J.iO.mspQOse.to 

T-he-percussion dr ill b i t of c l a i m 1 , fur th e r comprising: 
a plurality of blades protruding from the drill bit : aid 

a plurality of flow channels stretching along the drill bit in a substantially radial direction 
whereby the successive flow channels are formed between two adjacent blades; 

wherein the shear cutters are provided in rows on the leading edges of the blades with 
respect to the direction of rotary motion such thai wfoefe&y-each row of shear cutters has a 
flow channel associated with it for running a fluid through and thereby removing cutting debris 
accumulating in front of each row of shear cuttersiajtid 

wherein t here js a v o \ - ^ - 

the sub terranean earth formation earlier during a percussive impac t than at leasnhMmLMiear 
cutter . 

1 2. (Original)The percussion drill bit of claim 1 1 , wherein the axial cutters are provided with 
respect to the direction of rotary motion in a trailing position behind each row of shear cutters 
and ahead of the subsequent neighbouring flow channel that is associated with the next row of 
shear cutters of the next blade. 

13. (Previously presented) The percussion drill bit of claim 1 , wherein the ratio between the 
number of axial cutters and the number of shearing cutters provided is at least 3:2. 

14. (Currently Amended) A drilling system for drilling a borehole in an earth formation, 
comprising a drill string provided with a percussion drill bit having a central longitudinal axis 
and being operable by applying repetitive axial percussive impacts on the drill bit in a direction 
having a component along the axis and by applying rotary motion about the axis relative to the 
earth formation, the drill bit comprising: 
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one or more axial cutters for predominantly axially cutting the subterranean earth 
formation in response to the axial percussive impacts; 

one or more shear cutters for predominantly shear cutting the subterranean earth 
formation in response to the rotary motion; whereby 

- ijjhere is a first shear cutter of the one or more shear cutters, and w ' , 
w horob y one or more of the axial cutters are arranged with respect to at least the first 
shear cutter to engage with the subterranean earth formation earlier during a percussive 
impact than at least the first shear cutter, the drilling system further comprising: 
first drive means for rotating the drill bit in the borehole so as to induce a 
scraping movement of the shear cutters along the borehole bottom; and 

second drive means for inducing repetitive axial percussive impacts on the drill 
bit in a direction having a component along the axis of the drill bit in the borehole so 
as to induce at least the axial cutters to exert a percussive force to the borehole 
bottom. 

1 5. (Currently Amended) A method of drilling a bore hole into a subterranean earth 
formation, comprising the steps of providing a drilling system for drilling a borehole in an earth 
formation, comprising a drill string provided with a percussion drill bit having a central 
longitudinal axis and being operable by applying repetitive axial percussive impacts on the drill 
bit in a direction having a component along the axis and by applying rotary motion about the 
axis relative to the earth formation, the drill bit comprising: 

one or more axial cutters for predominantly axially cutting the subterranean earth 
formation in response to the axial percussive impacts; 

one or more shear cutters for predominantly shear cutting the subterranean 
earth formation in response to the rotary motion; whereby 

there is a first shear cutter of the one or more shear cutters, and wherein 
* j • one or more of the axial cutters are arranged with respect to at least the first 
shear cutter to engage with the subterranean earth formation earlier during a percussive 
impact than at least the first shear cutter, the drilling system further comprising: 

first drive means for rotating the drill bit in the borehole so as to induce a 
scraping movement of the shear cutters along the borehole bottom; and 

second drive means for inducing repetitive axial percussive impacts on 
the drill bit in a direction having a component along the axis of the drill bit in the 



TS6346 6-5-07 ROA.doc 



Serial No. 10/559,909 
Response to Office Action Dated June 5, 2007 



borehole so as to induce at least the axial cutters to exert a percussive force to 
the borehole bottom, 

placing the drill bit against the subterranean earth formation that is to be drilled, 
exercising a rotary motion about the axis while maintaining a force on the drill bit 
against the earth formation in the axial direction, and 

intermittingly providing percussive strikes on the drill bit. 

1 6. (Previously presented) The percussion drill bit of claim 1 , wherein the one or more axial 
cutters are arranged with respect to the first shear cutter to penetrate on average at least 1 .5 
times deeper into the earth formation than the first shear cutter in each percussive movement. 

1 7. (Previously presented) The percussion drill bit of claim 1 , wherein the one or more axial 
cutters are arranged with respect to the first shear cutter to penetrate on average at least 2 
times deeper into the earth formation than the first shear cutter in each percussive movement. 

18. (Previously presented) The percussion drill bit of claim 4, wherein r> 0.50 mm. 

19. (Previously presented) The percussion drill bit of claim 2, wherein the first shear cutter is 
arranged in a first annular track about the central axis, the first annular track having a radial 
width corresponding to the radial width of the first shear cutter, whereby the one or more axial 
cutters are arranged in the first annular track. 

20. (Previously presented) The percussion drill bit of claim 2, wherein one or more of the 
shear cutters is provided with a pre-cut flat impact surface essentially parallel to the plane 
perpendicular to the central longitudinal axis. 
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